Purpose: Learning physiological concepts and their practical applications in the appropriate contexts remains a great challenge for undergraduate medical students. Hence the present study aimed to analyze the learning experience of undergraduate medical students during an active learning process of 'preparation of models' depicting physiological concepts. Methods: A total of 13 groups, involving 55 undergraduate medical students with three to five individuals in each group, were involved in model preparation. A total of 13 models were exhibited by the students. The students shared their learning experiences as responses to an open-ended questionnaire. The students' responses were analyzed and generalized comments were generated. Results: Analysis of the results showed that the act of 'model preparation' improved concept understanding, retention of knowledge, analytical skills, and referral habits. Further, the process of 'model preparation' could satisfy all types of sensory modality learners. Conclusion: This novel active method of learning could be highly significant in students' understanding and learning physiology concepts. This approach could be incorporated in the traditional instructor-centered undergraduate medical curriculum as a way to innovate it.
Introduction
As medical students progress through their courses, they demonstrate a decline in basic science knowledge [1] . Retention of basic science knowledge plays a crucial role in clinical application [2] and is also necessary for students to be successful in the "National Eligibility Entrance Test-Post Graduate" for admission into the postgraduate medical courses in India. The Medical Council of India recommends adoption of active learning strategies with emphasis on self-directed learning and competency-based learning in its directives of undergraduate medical education [3] . In addition, the present scenario demands alternatives to animal experiments in the process of medical education in India [4] .
An active learning strategy, apart from enhancing recall knowledge, should also aim to improve the analytical and critical thinking skills of medical students [5] . Bonwell and Eison [6] define active learning as "learning that involves students doing things and thinking about the things they are doing." Understanding physiological concepts and their concrete applications in clinical scenarios remains a challenging task for undergraduate medical students. Teaching with ready-made models might be an easy and effective method for medical school teachers to deliver content. However, learning with self-constructed models demands greater motivation, creativity, interest, referral habits, and higher-order thinking, as here the students become active learners. They are the ones exploring the content and developing a holistic view of the concept.
Hence, the present study aimed to analyze the learning experience of undergraduate medical students during their preparation of models depicting physiological concepts.
Methods

Setting
An intra-college physiology model preparation competition, 'ravishing replicas,' was planned to be organized as a part of the decennial year celebration of the institution. The program was designed with objectives of enhancing concept-based learning, promoting teamwork, improving communication skills, and avoidance of use of experimental animals in the process of learning physiology.
Methodology
A total of 13 groups, involving 55 medical students between 18 and 23 years of age from different semesters, enrolled to participate in the competition. Each group comprised three to five individuals. There were 30 females and 25 males among the study participants. Each group was allotted a physiology faculty member for guidance. The enrolled students were given freedom to select their own areas of interest in physiology. Students were required to give a write up for their model preparation to ensure the models were relevant to physiology. They were instructed to construct their models using cost-effective materials. They were also asked to donate the models to the department of physiology after the competition.
On the day of the competition, students were allotted suitable places to exhibit their models. Each group was given 15 to 20 minutes to present their models to the evaluators. The donated models were later displayed in the physiology department and were made accessible to other medical students. The models would also be used as resource materials during small group teaching sessions in physiology for subsequent batches.
Three judges were allotted for evaluation of the models, one was a physiology faculty who was there to provide an expert review of the content of the model constructs and other two judges were from preclinical departments (anatomy and biochemistry faculty to assess the other aspects of the models). A scoring system, ranging from 0 to 5, was established based on the following criteria: (1) creativity and uniqueness, (2) working model/non-working model, (3) 
Data analysis
The manual content analysis was done for the responses obtained from the students for the open-ended questions, and the core comments were tabulated in the results section.
Results Table 1 represents the various physiological concepts chosen by the students for the preparation of the models.
Totally 13 models were made by the students involving major systems, such as the central nervous system, cardiovascular system, excretory system, special senses, hematology, and nerve muscle physiology. Table 2 represents the general comments from the analysis of the students' feedback. Table 3 represents the possible characteristics acquired by the students under three domains of learning based on their feedback. Numbers represent the number of responses obtained from the students in each category. 
Discussion
The medical undergraduates actively participated in the event and made good models that clearly depicted physiological concepts.
In this study, all the models were constructed by students themselves. Many of the students enjoyed the learning process during model preparation. This method of active learning can actively reduce the stress among students. Model preparation would not have been possible without understanding of the basic concepts of the chosen topic. This learning process facilitated their referral habits and motivated them to study other related topics to obtain a holistic view of the concerned topic.
Preparation for answering the questions from the judges facilitated the students' problem-solving and analytical skills. Thus, this active learning process can help students achieve higher levels in the cognitive domain of the revised Bloom's taxonomy. It is evident that this learning process enhanced their psychomotor skills, as the students 'learned by doing,'
actively using all their senses. All the models were handmade, which boosted their self-confidence and concept understanding. The students were able to adapt the topics in a way that was suitable for presenting models.
Model preparation and presentation by students is a preferred learning methodology because it satisfies all types of sensory modality learners [8] . Visual learners benefited since they were able to visualize the concepts. The results obtained from the students' feedback were consistent with other reports [8, 9] . However, these studies reported that usage of models proved to be an effective teaching tool in comparison to the traditional student-centered approaches. However, in our project,
we did not attempt to compare this with the traditional approaches. Our study is distinctive because the students examined various physiological concepts. Thus, it effectively addressed the usage of model construction and presentation as an effective physiology learning methodology.
In passive learning, students serve as mere listeners, as they are merely exposed to a prepared course of content.
However, even lectures could be made more effective by integrating active learning strategies [10] . However, the process of model preparation has its limitations. It was time consuming and may not be applicable for all
concepts. An alternative approach is to prepare models integrating various medical disciplines and to construct them during leisure hours without compromising curricular activities. However, the success of this alternative is dependent on students' commitment and interest.
Our study has certain limitations. This study is a preliminary step undertaken to analyze the learning experience of students during model preparation. We did not attempt to compare this method with the traditional learning strategies. This study was only a cross-sectional evaluation and longitudinal study that needed to be implemented with well-planned modules on different concepts in order to evaluate the learning outcomes.
Preparation of models and presentation by students can serve as a better learning methodology satisfying all types of sensory modality learners. This novel active method of learning can be highly effective in helping students understand and learn physiology concepts.
This approach can be incorporated in the traditional instructor-centered undergraduate medical curriculum to innovate it.
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